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EQUIPMENT NEWS 
Itel 7330-1 Disk Drives. By publication date the eight new Itel 7330-1 
Disk Drives plus 7830 Controller should be installed and in use. Itel Cor-
poration is the required GSA source for single-density, IBM 3330-1 compatible 
devices. Each pack holds approximately 100 megabytes (404 cylinders, 19 
tracks per cylinder and 13,030 bytes per track). Four of these drives are for 
MARDAC's use. Two of the School's four drives will be available as public 
volumes with the names DISKOl and DISK02. Look for the announcement of the 
installation and space allocation rules in a separate handout. The disk 
controller comes equipped with a four-channel switch allowing access to the 
disks on the two selector channels on both channel controllers. 
Display Terminals. By popular demand the Hazeltine 1200 video terminals 
in In-149 are being replaced by DataMedia 1520A Elite Terminals. These are 
externally similar to the present DataMedia terminals but have upper and 
lower case ASCII and APL character features. Delivery is expected in early 
() January. 
IBM 3420-3 Tape Unit. On MARDAC's initiative, an additional tape unit 
has been acquired through the DOD's ADP Re-utilization Program. The IBM 
3420-3 is 9-track, 1600 bpi with a transfer rate of 120K bytes per second 
(cf. 320KB/s for the Mod 7 drives). The JCL unit specification of this 
device will be the same as for the present 3420 single-density drives, viz., 
UNIT=3400-3. 
MVTRES AND MVTLNK ABOUT TO GO 
The 2314 disk packs labeled MVTRES and MVTLNK (system packs for the old 
OS Release 20.6) will be removed from the system at the end of this quarter. 
Most of the data sets residi ng on these volumes have been made available on 
other packs. However, there are a number of jobs still calling for these 
packs to be mounted. If you have such a job please contact Lois Brunner, 
In-105, X2651. 
MAGNETIC TAPE DOCUMENTATION 
The Computer Center has sent to press a new technical memorandum, 
Elementary Magnetic Tape Usage under OS/MVT at NPS by Sharon Raney. 
It is designed to supply basic information, mostly by way of example. 
We request that new users of magnetic tapes review this material before 
seeking help from the programming staff. Copies are available in In-146. 
CP/CMS PRIVATE USER SPACE 
Users who have no further need for their private disk allocation are 
requested to notify the Information Services Office, In-147, X2731. Space 
should be released as soon as possible so that others may make use of it. 
Low-usage users will receive warning notices periodically. If allocations 
remain unused and no response is received, the space will be reassigned . 
PROJECT NUMBERS 
Class Project Numbers in the 1200-1299 series will become invalid at the 
end of December, 1976. Class project numbers for next quarter are available 
for assignment . Instructors should call X2731 or come to In-147. 
CP/CMS USER'S MANUALS 
Two copies of the large IBM User's Manual, CP-67/CMS, Version 3.2, 
are now available for checkout in In-147. Any time-sharing user who needs 
the advanced material in this manual may use a copy as a reference for a 
limited period. More copies are now on order . 
PLEASE RETURN MANUALS 
Students and other users who will be leaving the School at the end of the 
quarter are asked to return all copies of the User's Manual and the TPS Manual 
in their possession before departure . These publications are presently in short 








PROGRAMMING A "VIRTUAL MACHINE" 
(Part of this article is adapted from the April 1976 issue of the "Stanford 
Campus Computing Bulletin") 
The CP/CMS System on the IBM 360/67 utilizes a hardware/software technique 
called VIRTUAL MEMORY. Each user seems to have 256K bytes of main storage, 
while in fact he has much less. You may have heard the terms "virtual memory" 
and "real memor.y". Real memory is the physical primary memory, connected to 
the machine. Virtual memory is the storage effectively available to the user, 
and the total is usually several times larger than real storage. 
Most programs spend 90% of the execution time executing 5% (or so) of the 
code. What this means is that a lot of memory sits idle a lot of the time. 
A solution to this problem is to keep "active" parts of a program in real 
memory, save "inactive" parts on a less expensive secondary storage device (drum) 
and bring them in when needed. This is what the CP/CMS system does. 
Each program in the machine is broken up into 4096-byte "pages". Since, 
at any given time, only a few pages in Lhe program are actually being used, 
only these pages need be in memory. Eventually other pages will be referenced 
and they will be brought in, possibly replacing the pages which have become 
"inactive". 
The hardware of the 360/67 provides for automatic translation of a virtual 
address in any particular page in virtual memory to a real address in a cor-
responding "page frame" in real memory. The operating system maintains address 
tables for the translation hardware to use, and keeps track of where inactive 
pages are kept. In addition, the hardware keeps track of page activity; when 
a page must be brought in from external page storage, the operating system finds 
an "inactive" page frame where it can put the incoming page. The system can 
tell whether any changes have been made to the page to be replaced. If a change 
has been made, the page is written out to external storage. Otherwise, the old 
page is simply overwritten with the new one, and execution continues. 
Pages are called on a demand basis by your program. This fact is particularly 
important in Fortran matrix computations where matrices are storerl by columns but 
most standard (e.g •• text-book) algorithms calculate across rows. With a little 
thought and simple programming changes you can improve the efficiency of the 
routine running in a paging environment. The aim is to teduce the number of page 
swaps required by reversing the order of the innermost DO-loops in conventional 
Fortr~n programs . All the inner loops should involve a varying row index and a 
fixed column index. In this way, each inner loop will usually requjre only one 
page. For example, with Gaussian elimin~tion for linear equations this modi-
ficat]on decreases the number of possible page swaps by a factor approximately 
equal to the number of equations. Such considerations are treated in a paper 
by C. B. Moler, "Matrix Computations with Fortran and Paging" in the Center's 
Library (Reference #912). He gives data for Gaussian Elimination on a 200x200 
matrix run on the Mlchi.gan Time-Sharing System (MTS); the modified routine saved 
32% in elaps~d time. 
3 
The following simple example illustrates the adverse effect of unnecessary 
paging under CP/CMS. The following two Fortran programs both produce a null 
matrix of order 1024x30. 
Conventional 
DIMENSION A(l024,30) 
DO 10 I=l,1024 
Modified 
DIMENSION A(l024,30) 
DO 10 J=l,30 
DO 10 I=l,1024 
10 
DO 10 J=l,30 
A(I,J)=O.O 10 A(I,J)=O.O 
END END 
The conventional approach requires approximately 1000 times more dif-
ferent page references than the modified version. Over 1500 pages were 
required in a period of 2 minutes and the response time for all other users 
was degraded. The modified routine took less than 3 seconds and had little 
effect on uther users. 
CHANGES IN SUBROUTINE LIBRARY 
E2-CRVFIT Smooth Interpolation by Cubic Splines 
(This routine was corrected to cure a minor bug.) 
QO-MYTIME Provides Time Left to Job 
(This routine was added to the source library and MPSLIB.) 
MYTIME allows the user to interrogate the OS/MVT system to discover how 
much more CPU time will be allotted the program before the system will terminate 
it. See the program writeup for further details. Any Fortran user can call 
this function without getting a deck or altering the standard Job Control 
Language. 
The Newsletter is written by members of the staff, W. R. Church Computer 
Center (Code 0141), Naval Postgraduate School, Monterey, California 93940. 
Requests for further information or suggestions on articles for the Newslette~ 
may be addressed to the User Services Manager, Code 0141, (In-133), X2752, (or 
X2573 and leave message). 
The Center provides batch-processing service under IBM 360/0perating Syste 
(OS/MVT/HASP, Release 21.8) and time-sharing service under CP-67/CMS. These 
services are based on a dual-processor IBM 360, Model 67 system with 2.0 mega-
bytes of core storage. 
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Plus: 1 - A-5 
75 - B-2 
3 - B-3 
1 - B-13 
3 - F-3 
1 - F-4 
1 - F-5 
1 - F-6 
200 - Student Mail Center (Lobby) 
4 
0 
0 
0 
